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with On-Chip Drivers/Receivers
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GENERAL DESCRIPTION

The MB87033B SCSI Protocol Controller (SPC) is a CMOS LSl circuit specifically designed to
control a Small Computer Systems Interface (SCSI). The MB87033B establishes the Fuijitsu SPC
family of protocol controllers by providing software enhancements and other functional features that
wilt meet all facets of the SCSI specification (ANSI X 3.131-1988).

To achieve optimum performance and interface flexibility, the MB87033B provides an 8-byte First-In
First-Out (FIFO) data buffer register and a 28-bit transfer byte counter which allows burst transfers

of up to 256 megabytes. To improve programming requirements, “Attention Detect” and “Arbitration
Fail” interrupts are provided and on-chip driver/receiver circuits simplify interface connections. Data
transfers can be executed in either the asynchronous or synchronous mode with a maximum offset
of 8 bytes.

SCSI Compatibility Selectable Operating Modes
¢ Supports all mandatory commands, many e DMA transfer
optional commands, and some extended ¢ Program transfer
commands of SCSI specification (ANSI
X 3.131, 1986)
¢ Software compatible with MB8703X and
MB8935X SPCs
e Serves as either INITIATOR or TARGET

Manual transfer

¢ Diagnostic

Interface

¢ On-chip, single-ended Drivers/Receivers

¢ Guaranteed to sink 48mA regardless of the

Data Bus number of outputs simultaneously asserted
¢ Independent buses for CPU and DMA con- y '
troller Enhancements

Transfer Modes

¢ Asynchronous

¢ Synchronous mode transfers with program-
mable offset of up to eight bytes (8 Byte
FIFO)

Data Transfer Speed

¢ Up to a maximum of 5 megabytes/sec

¢ On-chip parity generation

¢ Attention condition detect interrupt
¢ Arbitration fail interrupt

Clock Requirements

e 10 MHz clock
Technology/Power Requirements
e Silicon-gate CMOS

¢ Single +5 V power supply
Available Packaging

® 84-pin plastic leadless chip carrier
e 80-pin plastic flat package
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ABSOLUTE MAXIMUM RATINGS'

Values .
Rating Symbol Unit
Min. Max.
Supply Voltage Vo Vss2-0.3 6.0
Input Voltage V) Vss2-0.3 Vpp + 0.3
Output Voltage? Vo Vgs2-0.3 Vpp + 0.3
Storage Temperature (Ceramic) Tsta —65 +125 °c

Notes: 1 Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operational sections of
this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

2 Vgg = OV.
3 Not more than one output may be shorted at a time for a maximum duration of one second.
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PIN ASSIGNMENTS
80-Pin Plastic Flat Package
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PIN ASSIGNMENTS
84-Pin Plastic Leadless Chip Carrier
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PIN DESCRIPTIONS

Pin Number
Designator Function

FPT PLCC
When set to the active-low state, an asynchro-

1 73 RESET nous reset signal that clears all internal circuits
of the SPC.

2.7, 1,2 Vgg Power supply ground.

12,13 8,13

18,23 32,36

42,47 43,44

52,53 50,55

58,63 74,78

3,43 — Open Reserved. (Note: Do not make external

connections to these pins.)
4,5 4,10 NC No internal connection. (Note: These pins must
20,21 11,12 be open connections at all times.)
44 45 33,34
60,61 39,41
46,52
53,75
76,81,83

8 79 DB7 Inputs/outputs for the SCSI data bus; these I/O

9 80 DB6 pins connect directly to the SCSI connector.

10 82 DBS DB7 is the MSB; DBO is the LSB. DBP is an

14 3 DB4 odd parity bit.

15 5 DB3

16 6 DB2

17 7 DB1

19 9 DBO

6 77 DBP

11,33 23,42 VDD +5V power supply.
51,73 65,84

22 TEST Reserved for test functions. (Note. Do not
make external connections to these pins.)

24 14 DRESP DRESP is a response signal to the data trans-
fer request signal DREQ. The DRESP pin must
be refreshed with an applied pulse after each
byte of data is transferred. In the DMA mode,
DRESP is used as a timing signal for comple-
tion of a data-byte transfer.

Continued on following page
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PIN DESCRIPTIONS

Pin Number
Designator Function

FPT PLCC

25 15 DREQ When executing a data transfer cycle in the
DMA mode, DREQ is used to indicate a request
for a data transfer between the SPC and exter-
nal buffer memory. In the DMA mode, routing of
data is as shown below.

Output Operation: External buffer memory to
SPC to SCSI bus.

Input Operation: SCSI bus to SPC to external
buffer memory.

In an output operation, DREQ becomes active
to request a data transfer to the external buffer
memory when the FIFO contains valid data.

26 16 HIN Indicates direction of transmission along data
bus lines HDB0-HDB7 and HDBP in the DMA
transfer mode. To be executed, direction of
transmission must be properly coordinated with
internal operation of the SPC. When HIN is low
(inactive), the data bus lines are placed in the
high-impedance state (input mode). When HIN is
high (active) all bus lines are switched to the out-
put mode.

35 25 HDB7 3-state bidirectional data bus for transferring
34 24 HDB6 data to or from the external buffer memory in the
32 22 HDBS DMA mode. As shown below, the direction of
31 21 HDB4 data transmission depends on the HIN input sig-
30 20 HDB3 nal.
29 19 HDB2
28 8 Hoee HIN HDBn Operation
36 26 HDBP L Input Mode Output
H Output Mode input
37-40 27-30 AO0-A3 Address input signals for selecting an internal
register in the SPC. The MSB is A3; the LSB is
A0. When CS is active low, read/write is en-
abled and an internal register is selected by
these address inputs via data bus lines DO-D7
and DP.
41 31 CLK Input clock for controlling internal operations
and data-transfer speeds of SPC.

Continued on following page
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PIN DESCRIPTIONS

Pin Number
Designator Function

FPT PLCC

57 49 BSY Input/output control signals for SCSI bus.

50 40 SEL

48 37 REQ

56 48 ACK

54 45 MSG

49 38 C/D

46 35 10

59 51 ATN

55 47 RST

62 54 INT2 A non-maskable interrupt request signal that
indicates a reset condition on the SCSI bus.

64 56 Cs Selection enable signal for accessing an inter-
nal register in the SPC. When CS is active low,
the following signals are valid: RD, WT, A0-A3,
D0-D7 and DP.

65 57 WT Input strobe used for writing data into an internal
register of the SPC; this signal is asserted only if
CSis active low. On the trailing edge of WT,
data placed on data bus lines DO-D7/DP is
loaded into the internal register selected by ad-
dress inputs A0-A3, except when all address
lines are high (A0-A3 = H).

66 58 WTG While this signal is active low, data placed on
data bus lines DO-D7/DP is output to
HDBO-HDB7/HDBP, provided the following input
conditions are satisfied:

CSandHIN=H
AO-A3 =H

67 59 RD_ Input strobes used for reading out contents of

68 60 RDG internal register; strobes are effective only when
CSis active low. When RDG is active low, the
contents of an internal register selected by ad-
dress inputs A0—A3 are placed on data bus
lines DO-D7/DP. For a data transfer cycle in the
program transfer mode, the trailing edge of RD
is used as a timing signal to indicate the end of
data read.

Continued on following page
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PIN DESCRIPTIONS

Pin Number
Designator Function
FPT PLCC
69 61 DO Used for writing or reading data into or from an
70 62 D1 internal register of the SPC; these bus lines are
7 63 D2 3-state and bidirectional. The MSB is D7; the
72 64 D3 LSB is DO. DP is an odd parity bit.
74 66 D4
75 67 D5
76 68 D6
77 69 D7
78 70 DP When the CS and RDG inputs are active low,

the data bus (read operation). in operations
other than read, these bus lines are kept in a
high-impedance state.

79 71 DPO An odd parity output for data byte D7-DO0.

DPO represents an output when D7-D0/DP are
placed in a high-impedance state; DPQis in a
high-impedance state when D7-DO/DP serve
as outputs. If a parity bit is not generated for
external memory, DPO can be used as an input
for DP.

\
i
i contents of the internal register are output to

80 72 INTR When active high, requests an interrupt to indi-
cate completion of an SPC internal operation

‘ or the occurrence of an error; the INTR inter-

? rupt request can be masked by user software.
! When an interrupt request is honored, INTR
remains in the active state until cause of the
interrupt is cleared.
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ADDRESSING OF INTERNAL REGISTERS

The MB87033B SPC contains16 byte-wide registers that are externally accessible. These registers
are used to control internal operations of the SPC and also to indicate processing/result status. A
unigue address, identified by address bits A3-AD, is assigned to each of the sixteen registers.
These addresses are defined in Table 1.
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Note: The phase sense (PSNS) and SPC diagnostic (SDGC) registers have the same hexadecimal
address. However, depending upon whether a read or write command is executed, the register

provides two separate functions.

Table 1. Internal Register Addressing

) Chlp Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 Al A0
R
Bus Device ID BDID 0 0 0 0 0
W
R
SPC Control SCTL 0 0 0 0 1
W
R
Command SCMD 0 0 0 1 0
w
Transfer Mode TMOD R 0 0 0 1 1
W
Interrupt Sense R
INTS 0 0 1 0 0
Reset Interrupt W
Phase Sense PSNS R
0 0 1 0 1
SPC Diagnostic Control SDGC W
SPC Status SSTS R 0 0 1 1 0
SPC Error Status SERR R 0 0 1 1 1
R
Phase Control PCTL 0 1 0 0 0
W
Modified Byte Counter MBC R
0 1 0 0 1
Extended Transfer Count W
) R
Data Register DREG 0 1 0 1 0
W

Continued on following page



Fast Track to SCSI MB87033B
Table 1. Internal Register Addressing
Chip Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 A1 AO
R
Temporary Register TEMP 0 1 0 1 1
W
R
Transfer Counter (High) TCH W 0 1 1 0 0
R
Transfer Counter (Middle) TCM W 0 1 1 0 1
R
Transfer Counter (Low) TCL 0 1 1 1 0
w
R
External Buffer EXBF 0 1 1 1 4
w
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BIT ASSIGNMENTS FOR INTERNAL REGISTERS

Tabie 2 lists the bit assignments for the sixteen internal registers defined in Table 1. In most cases,
bit assignments for the MB87033B SPC are identical to those for the MB87030/31; however, in the
MB87033B, some features are expanded and others are added to improve overall performance.
These modifications and additions are summarized as follows:

MPU Bus Parity Generator

An odd parity bit is output from DPO (pin 79 in FPT, pin 71 in PLCC) for each data byte (D7-D0).
DPQ is a 3-state pin and is placed in a high-impedance state when data from D7-D0 is output to the
MPU. If the MPU interface does not contain a parity generator, the output of DPO can be
connected to the DP input pin of the SPC (pin 78 in FPT, pin 70 in PLCC).

Reset Condition Interrupt Request Signal

The INT2 output (pin 62 in FPT, pin 54 in PLCC) is a non-maskabte interrupt request that, when
driven High, notifies the MPU when a reset condition is detected on the SCSi bus. Bit 4 (Reset
Condition Interrupt Mask Enable) of the Phase Control (PCTL) register does not affect the INT2
output pin.

When a bus reset condition is detected, the INTR output (pin 80 in FPT, pin 72 in PLCC) also is
driven to the high state; however, the state of INTR can be masked by bit 4 of the PCTL register:

Bit 4 = 0: INTR goes high when a reset condition is detected.

Bit4 = 1: INTR does not go high when a reset condition is detected.

Lost Arbitration Interrupt Request

If bit 6 (Lost Arbitration Interrupt Enable) of the phase control (PCTL) register is set to “1", a
COMMAND COMPLETE interrupt is generated when the SPC (serving as initiator or target) loses in
the ARBITRATION process. To determine the cause of a COMMAND COMPLETE interrupt
(completion of SELECTION, RESELECTION, or fost ARBITRATION), refer to bits 6 (TARGET) and
7 (INITIATOR) of the SPC status (SSTS) register. If both bits are set to “0”, the COMMAND
COMPLETE interrupt is a result of lost arbitration.

Attention Condition Interrupt

If bit 5 (Attention Condition Interrupt Enable) of the phase control (PCTL) register is set to “1" and
the SPC serves as a target, a service required interrupt occurs. To reset the service required
interrupt, set bit 3 of the interrupt sense (INTS) register to “1” or revoke the current target role of the
SPC.
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Expansion of Transfer Byte Counter

If bit 0 of the transfer mode (TMOD) register is set to “17, the transfer byte counter is expanded to
28-bits. In the expanded mode, the high nibble (bits 24 through 27) are entered into the four most
significant bit positions (7 bits through 4) of the modified byte count (MBC) register.

Note: When a hardware data transfer or execution of a SELECT command is in process. access to the
TMOD register is forbidden.

Bit 0 of the TMOD register =1

To access the highest four bits (bits 27 through 24) of the transfer byte counter, data reads or writes
are addressed to the high nibble of the modified byte counter (MBC) register. When a TRANSFER
or SELECT command is issued, the transfer byte count {or twair) should be placed in the high nibble
of the MBC register rather than the TCH, TCM, and TCL registers.

Bit 0 of the TMOD register = 0

The transfer byte counter is not expanded to 28-bits; hence, reading the high nibble of MBC yields a
“0” even though some particular value is written into the register. In this case, twar of the transfer
byte count is based on a 24-bit transfer byte counter (identical to the MB87030/MB87031).

During read/write access of an internal register, the following rules are invoked:

(1) Internal registers include only those registers identified in Table 2.

(2) A write command to a read-only register is ignored.

(38) For write operations, all bit positions with a “—" (blank) designator can be written as “0” or as a
“",

(4) Allbit positions with an assigned “0” are always read as a zero (0).
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Table 2. Bit Assignments For Internal Registers

Register | R'W .
HEX and Oper- 7 6 5 4 3 2 1 0 |Parity
Address [ Mnemonic| ation (MSb) (LSb)
Bus R #7 #6 #5 #4 #3 #2 #1 #0 0
0 Device ID | l I L L | I
W SCSI Bus Device ID _
(BDID) 1D4 ID2 DA
SPC R Reset | Con- Diag |ARBIT |Parity | Select | Re- INT
1 Control & Dis- | trol Mode | Enable | Enable | Enable | select | Enable| P
(SCTL) W | able | Reset Enable
Command R RST | Inter- |Transfer Modifer Term
o (SCMD) Command Code Out [cept |PRG 0 Mode [ P
w Xfer | Xfer
Transfer R Xfer
Mode ) Counter
3 (TMOD) Max. Transfer Offset Mmip'grr?;;fer Expand P
Command| W Sync.
Xter | 4 2 | 1 2 1 0
Interrupt Selec- | Resel- | Dis- Com- {Service | Time SPC | Reset
Sense R ted ected |con- [ mand |Re- Out Hard | Condi-| o
4 (INTS) nect | Com- | ireq Error | tion
plete
W Reset Interrupt -
Phase
Sense R REQ | ACK ATN SEL BSY MSG C/D 110 P
(PSNS)
5  [|'spc Diag
Csogg%' w | Diag. | Diag. — Diag. | Diag. | Diag. | Diag. | __
( ) REQ | ACK BSY | MSG | CD | 11O
SPC Connected Xfer TC=0 DREG Status
Status R SPC | In Pro-| SCSI P
6 (SSTS) INIT |TARG BSY |gress | RST Full | Empty
SPC Data Error TC
7 Error R Parity | Phase | Short| Offset| P
Status SCSI SPC 0 0 Error Error Xfer | Error
(SERR) I Period

Continued on following page
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Table 2. Bit Assignments For Internal Registers
Register | R/W .
HEX and Oper- 7 6 5 4 3 2 1 0 Parity
Address | Mnemonic | ation (MSb) (LSb)
Ph R Bus Arbi- | Atten- ] Reset
ase Free [tration |tion Condi-
8 Control Inter- [Fail  [Condi- [tion 0 Transfer Phase p
PCTL rupt Inter- [tion Inter-
( ) W Enable] rupt Inter- | rupt MSG C/D Vo
Enable | rupt Mask Out Out Out
Enable
g"ﬁgiﬁed R Extended Transfer Counter Bit3 | Bit2 | Bit1 Bit 0
9 Counter ) . : . P
Data R Internal Data Register (8 Byte FIFO)
A Register
(OREG) | w_ | sit7] site | Bits | Bita | Bita | mit2 | sit1 | sito| P
R Temporary Data (Input: From SCSI)
B ;emP(t’rafY Bit7| Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito| P
egister -
(TEMP) W Temporary Data (Output: To SCSI)
Bit7 | Bits Bit 5 Bit 4 Bit 3 Bit2 | Bit1 | Bit0 P
Transfer R | | [
c giogl:]nter Transfer Counter High (MSB)
(TCH) W [Bit23] Bit22 | Bit21| Bit2o| Bit19 | Bit18 | Bit17 | Bit16| P
Transfer R
Counter Transfer Counter Middle (2nd Byte)
D Mid
(TCM) Bit 15| Bit14 | Bit13| Bit 12| Bit 11 Bit 10 Bit 9 Bit 8 P
Transfer R
Counter Transfer Counter Low (LSB)
E
LOwW
(TCL) w | Bit7| Bite | Bits | sit4 | Bt3 | Btz | Bit1 | Bio| P
R
External External Buffer
F Buffer
(EXBF) w_ | sit7| site | sits | e | &is | B2 | st | mro| p
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DC CHARACTERISTICS
(Recommended operating conditions unless otherwise specified)

SCSI Bus Pins

: - Values .
Parameter Designator Condition Min. Typ. Max. Unit
Input Voltage ViH 2.0 5.25 \
Vi 0.0 0.8 \
Input Current Iy Vip =5.25V 10 KA
e Vi_=0.0V -10 UA
Output Voltage Vou Vpp = 4.75V 0.5 \
IOL =48 mA
Input Hysteresis Width Viuw 0.2 \
Other than SCSI Bus Pins
b . . Values .
arameter Designator Condition Min. Typ. Max. Unit
Input Voltage Viy 2.2 Vpp + 0.3 \
Vi Vgs—0.3 0.8 Vv
Output Voltage Vor lop = —0.4mA 4.2 Voo \
Vou loL = 3.2mA Vss 0.4
Input Leakage Current LK Viy =5.25V 10 HA
Input/Output ILin Vi = 5.25V 10 UA
Leakage Current I Vi =0.0V -10 HA
Supply Current oo 10 MHz Clock 30 mA
Outputs Open

TA =0 -70°C, Vpp + 5V £ 5%

Continued on following page
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MB870338

DC CHARACTERISTICS
(Recommended operating conditions unless otherwise specified)

Capacitance

I/O pin capacitance?

f—1MHz

Values Unit
Parameter Designator Condition Min. Typ. Max. n
Input pin capacitance Cin TA_ 25C, Vpp= V=0V, 9 pF
f— 1MHz
Output capacitance Cout 1A _25C, Vpp= V=0V, 9 F
f—1MHz p
I/O pin capacitance? Cio 1A _25C, Vpp= V=0V, 11 pF
f—1MHz
Cio TA . 25C, Vpp= V=0V, 30 pF

Notes: 'SCSI bus Pins are DB7-DBO0, DBP, RST, SEL, 1/0, C/D, MSG, ATN, REQ, ACK, and BSY.

2For all /O pins except SCSI bus pins.
3For SCSI bus pins only (see note 1).
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AC CHARACTERISTICS
SCSil signal timing chart is described as follows:

SCsl @ @ @

Notes: 1 Output “L"
2 No device is outputting “L".
3 The other device is outputting “L".

- tcur
s .
clk — /
Ft—— {cHCL tcLech—™
Clock
. Values
Parameter Designator Unit
Min. Typ. Max.
Clock cycle time teLr 100 200 ns
Clock "H" Pulse width teHeL 50 ns
Clock “L” Pulse width tcLcH 40 ns
—T\ J/—
t
- RSTW "
Hardware Reset
. Values )
Parameter Designator Unit
Min. Typ. Max.
Reset Pulse Width trsTW 50 ns
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AC CHARACTERISTICS (Continued)
Register Write (except EXBF)

A3-0
t
AWS — tawn
CS
fcws
L twt ——™ tewn
WT —
WTG’
town
[*— thws - >
D7-0,P )
topy
op0 [ Xa

Register Write
Parameter Designator Values Unit
Min. Typ. Max.
Address set-up taws 35 . ns
Address hold tawH 5 ns
CS set-up tcws 20 ns
CS hold tewn 10 ns
Data bus set-up tows 25 ns
Data bus hold towH 20 ns
WT Pulse width twr 50 ns
Data bus valid = DPO valid topy 55 ns

Note: 1 WTG is input at the same timing as WT or held to “H".
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AC CHARACTERISTICS (Continued)
Register Write (EXBF)

A3-0
1
AWSE — LA
s \
Quse —> CWHE
WT \
N
WIS V-
F— tywi HD —’1 [ tyrHp —
D7-0.P
IoHD oHD
N\ \
HDB7-0,P | A X
Register Write
Values :
Parameter Designator - Unit
Min. Typ. Max.
Address set-up tAwsE 35 ns
Address hold tAwWHE 5 ns
Cs set-up tcwse 20 ns
CS hold tcwHE 10 ns
WTG‘ “L" — DMA pulse twLHD 55 ns
output valid
WTG' "H" — DMA pulse tWHHD 10 ns
output invalid
MPU data bus — DMA bus tbHo 50 ns
delay

Note: 1 WTG is input at the same timing as WT or held to "H".
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AC CHARACTERISTICS (Continued)
Register Read (except EXBF)
A3-0 X )
tars
> tarH
cs —
tcrs ‘
> trD ta— {cRH
RD —— I
N\
RDG - V-
\ A
e— tRLD tRHHZ
tRuNz I
D7-0, P )_._
~_torz I toro
DPO
Register Read
) Values
Parameter Designator - Unit
Min. Typ. Max.
Address set-up tars 35 ns
Address hold tARH 5 ns
CS set-up tors 20 ns
CS hold torH 10 ns
RDG *“L" " Data bus tRLNZ 10 40 ns
ourpur valid
RDG “H" " Data bus tRuHZ 10 40 ns
output valid
RD “L" " Data Valid D7-0 taLD 70 ns
DP 85 ns
RD “H" " Data Invalid tRHD 10 ns
RD Pulse width tro 50 ns
*1 RDG “L" " Data High-Z topz 10 40 ns
*1 RDG “H" " DPO toro 10 40 ns

Note: 1 = DPO goes to High-Z when both RDG and CS are “L".
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AC CHARACTERISTICS (Continued)
Register Read (EXBF)

A3-0
taRsE
— tARHE
Cs —
\
tcrse {
>
"D CRHE
Y
/
RDG  m—
N\
HDB7 - 0, P I
l\ﬂ- tHoo
e triNZ _.L le— tRHHZ
D7-0,P
A -)l_

Note: 1 RD is input at the same timing as RDG or held to “H".

Register Read
P t Designat Values Unit
arameter esignator ni
9 Min. Typ. Max.

Address set-up taRse 35 ) ns
Address hold {ARHE 5 ns
CS set-up tcrse 20 ns
CS hold tCRHE 10 ns
RDG “L" — Data bus output taLNZ 10 40 ns
RDG *H" — Data bus High-Z tRHHZ 10 40 ns
DMA bus — MPU data tHoo 50 ns

bus delay
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MB87033B

AC CHARACTERISTICS (continued)
DREG Access Cycle Time

WT or R —\_/V—zzqzz
< tpcvi
tocvz >
DREG
i Values .
Parameter Designator Unit
Min. Typ. Max.
DREG access cycle time tocys 2ciF ns
DREG access cycle time tocye 3oL ns
WT R
temey
Command Issue Cycle Time
i Values i
Parameter Designator Unit
Min. Typ.. Max
SCMD register access cycle temey Mer ns
time
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AC CHARACTERISTICS (continued)

tircy rl
l:— twHir ——‘
INTR
INT2 A\
Interrupt Reset
P ‘ Desiqnat Values
arameter esignator i
9 Min. Typ. Max. Unit
WT “H" " Interrupt output
(INTR.INT2) “L° twrir towr 3oL + 80 o
INTS ist
b {ﬁr?és er access tircy o ns
DMA Access Cycle Time
DREQ W\
torrp  tRPOR
fe— tpLRP
"SR
DRESP — 4
tRPsw
> trevi
trcv2
DMA Access Timing
P 1 Designat Values Unit
arameter esignator ni
9 Min. Typ. Max.
DREQ “H” — DRESP “H” tbRRP toLr ns
DRESP “H" — DREQ “L" trPOR 5 70 ns
DREQ “L" — DREQ “H" tbLDH 0 ns
DRESP Pulse Width trRpsw 50 ns
DRESP Cycle time trov1 2tcLr ns
DRESP Cycle time treyz 3teur ns
DREQ“L" — DRESP “L" toLrp Steir ns
Note: 1 This parameter is applicable when the data buffer hold function or the Transfer Pause command

is used and DREQ goes low asynchronously to DRESP. Under these conditions, data cannot be
written to the data buffer until tp; gp and tgrpsw are satisfied.
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MB87033B

AC CHARACTERISTICS (continued)

HIN
tHiHO thinz
HDB7 - 0,P }
DMA Bus Output Control
Values .
Parameter Designator - Unit
Min. Typ. Max.
HIN “H” — DMA bus output tHIHO 5 40 ns
HIN “L" — DMA bus High-Z tHiHzZ 5 40 ns
DMA Transfer — Data Input from SCSI
Y
DREQ — 4
DRESP
toroy  —= trpDv
HDB7 - 0,P I
(Output)
DMA Transfer (1) — Data Input from SCSI
Values .
Parameter Designator Unit
Min. Typ. Max.

DREQ “H" — Output data' tbrRovV 60 ns
valid
DRESP “L" — Output data treDV 15 90 ns
switch

Note: 1 This parameter is applied when the internal data buffer goes Not Empty from Empty.
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AC CHARACTERISTICS (continued)

DRESP
tHoBH
l:— tHoss
HDB7 - 0,P I\
(Input)
DMA Transfer — Data Output to SCSI
. Values .
Parameter Designator Unit
Min. Typ. Max.
Input data set up thoas 20 ns
Input data hold thpeH 20 ns
Selection (1) Initiator (with Arbitration)
—
BSY — /] tera % 4
- > — 15 g —>
tBLSH
tioBH — -
S_ET \ - L
teLID —» — tgpp —>
DB7-O,P l 3(
ATN
N
Selection (1) Initiator (with Arbitration)
Iltem Symbol Min. Typ. Max. Unit
Bus free— BSY ‘L1 tsFBL (6+n) toLr (7+n) tc F+80 ns
BSY ‘L' - sends its own teLiD 10 60 ns
ID bit
BSY 'L — SEL'L tBLsL 32tc g — 40 32tc F + 30 ns
ﬁ RN |D, ATN send tSIDA 11tcu: - 30 11tCLF + 60 ns
ID send — BSY ‘H’ tioBH 2tc ¢ — 60 2tcLF + 30 ns
BSY ‘L' — SEL ‘H* ID hold tBLsH 2toLr 3teLr + 120 ns

Note: 1 TCL register setting
162



Fast Track to SCSI MB87033B

Selection (2) Initiator (without Arbitration)

tBLSH |

lt—— trR D —» HDSL e —

N/
8\

ATN \
N\
N\
Selection (2) Initiator (without Arbitration)
Item Symbol Min. Typ. Max. Unit
Bus free — ID send' teRID (6+n) toLr (74n) teLr + 100 ns
ID send — SEL ‘L', ATN ‘L tiosL 1tcLr — 60 1icLe + 40 ns
BSY ‘L'— SEL‘H. ID hold taisH 2toLr 3terr + 120 ns

Note: 1 :n=TCL register setting
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Selection (3) Target (with Arbitration)

v <

BSY
t —t—— ¢ —_—t———— t —_—
SEL SLBH BHBL BLSH
tiosH
e— tgLID
DB7-0O.P
t

[— tionB —’] - SHPS
70, T/D, / \
MSG e \<_—_
Selection (3) Target (with Arbitration)

Item Symbol Min. Typ. Max. Unit

SEL L' — BSY 'H tsieH 0 ns
ID confirmation — BSY *H' tioer 0 ns
/0 *H — BSY'H' tioHs 0 ns
BSY H—BSY'L taHBL MciLr StcLr + 80 ns
BSY 'L'— SEL'H taLsH 0 ns
BSY ‘L' — ID hold teLio 30 ns
SEL ‘H' phase signal output tshpn teLr M+ 100 ns
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Selection (4) Target (without Arbitration)

BSY \

[ tg gL ———>fe——— tg gy ———

/

ot pg —» l«——1p p

g

*— tions ——| ~lsHPH

o.00. 17 <
4 N

Selection (4) Target (without Arbitration)

ltem Symbol Min. Typ. Max. Unit
ID confirmation — SEL 'L tost 0 ns
IO'H — SEL'L toms 0 ns
SEL'L' — BSY'L tsiaL 2t Sterr + 100 ns
BSY 'L'— SEL 'H teLsH 0 ns
BSY L' — ID hold taLiD 30 ns
SEL 'H' ~> phase signal output IsHPH 3terr Me e + 100 ns
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Reselection (1) Target

BSY \\ <
terpL — W te— tg g ——» -]
SEL

tioeH teiso  tsosH
N )
™\ d

tsiop

tsLiD

v

O
g
I
ol
\/
2N

7O

/

5
3
-

-

Reselection (1) Target
ltem Symbol Min. Typ. Max. Unit
Bus free — BSY 'L ! teraL (6+n) tcLF (7+n) t oLF + 80 ns
BSY ‘L' — sends its own ID bit teLiD -10 60 ns
BSY ‘LU'—> SELL taLsL 32t F - 40 32t o1 + 30 ns
SEL I — ID, phase signal tsiop Mitc e~ 30 titcLr + 60 ns

send

ID send — BSY ‘H' tieH 2tcLr — 60 2tcLr + 30 ns
BSY ‘L'— BSY 'L send taigo 2teLr 3teur + 90 ns
BSY 'L’ send — SEL ID hold tBosH telr— 20 toLr + 60 ns

Note: 1 n=TCL register setting
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Reselection (2) Initiator
BSY /)
t
tolgp— ™ tgyp. P tggy——————> S50
SEL
tipeH tsLID
DB7-0P
tioLs _’I toL10
70 /_
Reselection (2) Initiator
Item Symbol Min. Typ. Max. Unit
SEL'L S BSYH fsten 0 "
t
ID confirmation — BSY ‘H' IDBH 0 ns
VO 'L —> BSY H flote 0 ns
BSY ‘H'—> BSY 'L teHBL AMcLr SteLr + 80 ns
BSY 'L'—> SEL ‘W taLsH 0 ns
BSY ‘L' — 1D hold tauo 30 ns
BSY ‘L' — /O signal hold taLio 20 ns
SEL‘H —> BSY L sendstop | 'S"20 2ot 3tcLr + 100 ns
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Asynchronous Transfer Initiator (1) REQ-ACK Timing

- tract >
tacHR
tracz >

Asynchronous Transfer Initiator (1) REQ-ACK Timing

Item Symbol Min. Typ. Max. Unit
REQ 'L’ — ACK ‘L3 tRaoL 15 90 ns
ACK'L > REQ'H taoLn 0 ns
REQ 'H' — ACK ‘H?3 tRaoH 15 100 ns
ACK'H' - REQ'L tAOHR 10 ns
BREQ'H — ACR L3 traCt 2toLr 3teLp + 120 ns
REQ ‘L' — ACK 'H23 trac2 2otk 3toLr + 130 ns

Notes: 'The time for REQ ‘H' — ACK'L is determined by the longer of (traon + taoHRr + traoL) and tracs-

2Apply for input operations. The time of REQ'L' — ACK'H' is determined by the longer of (traoL +
taoLr + traoH) and traci-
3The times assigned in this section do not apply in the following cases:

(1) For output operations, if the data buffer is empty.

(2) For input operations, if the data buffer is full.

(3) During transfer of the first or last byte.

(4) During input operations, when the SPC automatically sends the ATN signal.
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Asynchronous Transfer Initiator (2) Output Operation

REQ
\\ //

|
@
X

toivp tAHPH

3

Q9
o

Asynchronous Transfer Initiator (2) Output Operation

Iltem Symbol Min. Typ. Max. Unit
70 ‘H' — data bus output tipe 10 110 ns
Phase designation — REQ 'L’ tPHRL 100 ns
Data bus output tovin 2t 80 ns
confirmation — ACK 'L’
REQ ‘H' — data bus hold loivp 15 ns
ACK ‘H' — phase change taHPH 10 ns
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Asynchronous Transfer Initiator (3) Input Operation

REQ \
ACK
tanpPH
tuoo IpTsu
toHLD
DB7~0O,P
- |
tPHAL >
Asynchronous Transfer Initiator (3) Input Operation
Item Symbol Min. Typ. Max. Unit
70 'L’ — data bus output stop tioo 110 ns
Phase designation — REQ 'L’ tPHRL 100 ns
Data bus confirmation — REQ ‘L toTsu 10 ns
ns
ACK ‘L' = data bus hold L) 15
ACK ‘H' — phase change tAHPH 10 ns
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Asynchronous Transfer Target (1) REQ-ACK Timing

REQ

8

tracy

Asynchronous Transfer Target (1) REQ-ACK Timing

Item

Symbol Min. Typ. Max. Unit
REQL —ACK 'L tRoLA 0 ns
ACK'L' — REQ'H taroH 10 90 ns
REQ H — ACK H troHA 0 e
ACK H — REQ L 2 taroL 10 70 ns
ACK'H —> REQ'L *1,*2 tracy 2tcLe 3teLr + 110 ns

Notes: 1 The time for ACK'L' — REQ'L is determined by the longer of (tago + troma + tarol) and tracy.
2 The times assigned in this section do not apply to the following:
(1) For output operations. if the data buffer is empty.

(2) For input operations. if the data buffer is full.
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Asynchronous Transfer (2) Output Operation

/

REQ w ,
ACK
tovie
- i tovp
DB7~0P
¢ IODE |

Asynchronous Transfer (2) Output Operation

Item Symbol Min. Typ. Max. Unit
70 'L — data bus output tiope TeLr 8tor + 110 ns
Datg bus.output4 tovio 2tcir - 80 ns
confirmation — REQ 'L’
ACK ‘L' — data bus hold towp 1 ns
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Asynchronous Transfer Target (3) Input Operation

REQ
;//
ACK /—
toTsu e tonlo
DB7-0O.P
tioop
l[e]

Asynchronous Transfer Target (3) Input Operation

Item Symbol Min. Typ. Max. Unit
70 *H" — data bus output stop tioop 60 ns
Data bus confirmation — ACK 'L’ toTsu 10 ns
REQ 'H — data hold toHLD 15 ns
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Synchronous Transfer Initiator (1) REQ/ACK Cycle

trar2 >
f———— tpoFy t——»
RNAP
REQ \‘* troap —> ﬁ J
ACK
takap tanap

Synchronous Transfer Initiator (1) REQ/ACK Cycle
Item Symbol Min. Typ. Max. Unit
REQ Assertion Period tRoap 50 ns
REQ Nonassertion Period tanAP 50 ns
REQ cycle time trars toLr ns
REQ cycle time trar2 3teLr ns
ACK Assertion Period takap tcir - 10 ns
ACK Nonassertion Period! tanap Ntcir - 30 ns

Note: 1 ndepends on the TMOD register setting.

TMOD Register

Bit3 | Bit2 n
0 0 1
0 1 2
1 0 3
1 1 4
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Synchronous Transfer Initiator (2) REQ/ACK Timing

REQ
N-1 \| N N+1 N+2
tabL1 >
ACK
N-3 N-2 N1 / N
X
He— 1z1DR < taDL

DREQ \
N-2 N-1 /:\ N+1
DRESP

Synchronous Transfer Initiator (2) REQ/ACK Timing

Item Symbol Min. Typ. Max. Unit
ACK Assertion delay time! tADL1 3toLr 4t + 100 ns
REQ ‘L’ ” DREQ ‘H*2 trLDR tcLr . 50 3tcLr + 60 ns
ACK Assertion delay time 23 tapLe 3tcLr 4o r + 120 ns

Notes: 'Apply to output operations and to input operations when the maximum offset value is 4 or less.
2Apply to input operations.
3Apply to input operations when the maximum offset value is 5.8.

This is the minimum time after receiving the DRESP of byte N, until the ACK of byte N is transferred.
In this case, the minimum time required from receiving the REQ of byte N until transferring the ACK
of byte Nis tg_pr + (DRESP assertion time x) + taps -
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Synchronous Transfer Initiator (3) Output Operation

h S S

TD, MG / N

\
A4
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Fast Track to SCS/ MB870338
Synchronous Transfer Initiator (3) Output Operation (Continued)
ltem Symbol Min. Typ. Max. Unit

1’0 '*H' — data bus output tioe 10 110 ns
Phase designation — REQ'L IPHRQ 100 ns
Data bus output’ tovas 2tcLr - 70

confirmation — ACK‘L2 tovaz ntcLr - 60 "~
ACK ‘L' > data bus hold takDH toLr - 20 ns
ACK ‘H' — phase change taHPH 10 ns

Notes: 1 ndepends on the TMOD register setting.

2 The time from data bus output confirmation to ACK ‘L' is set by the shorter of tpya; and tpyas.

TMOD Register
Bit3 | Bit2 n
0 0 1
0 1 2
1 0 3
1 1 4
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Synchronous Transfer Initiator (4) Input Operation

_/

NIV &

X

REQ
ACK
DB7-0.P [ tphra ™
totsu toHLD
iKe) S
W, MS_G l————
\J tiuoo

tanpPH

Synchronous Transfer Initiator (4) Input Operation

Iltem Symbol Min. Typ. Max. Unit
170 *H" — data bus output stop tuoo 10 ns
Phase designation — REQ'L tPHRQ 100 ns
Data bus confirmation — REQ'L toTsu 10 ns
ACK ‘L' — data bus hold kLD 40 ns
ACK ‘H — phase change tAHPH 10 ns
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Synchronous Transmission Target (1) REQ/ACK Synchronization

REQ

b
O
X

troap—

trnaP

Synchronous Transmission Target (1) REQ/ACK Synchronization

ltem Symbol Min. Typ. Max. Unit
REQ Assertion Period traap tcLr —10
REQ Non Assertion Period tRnAP NtoLe —30
ACK Assertion Period takap 50

ns

ACK Non Assertion Period tANAP 50
ACK Cycle Time (1) takF1 toLr
ACK Cycle Time (2) takF2 3teLe

n is set by the TMOD register.

TMOD Register

Bit3 | Bit2 n
0 0 1
0 1 2
1 0 3
1 1 4
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Synchronous Transmission Target (2) REQ/ACK Timing

X
m
O
z
Y
z
iN
z
z
b

trRpLy ——

|
@
XN

Synchronous Transmission Target (2) REQ/ACK Timing

Item Symbol Min. Typ. Max. Unit

REQ Propagation delay time (skew)' tRoLY Bter Mo p+100 ns

Note: ' Minimum time required when the maximum offset value is set to m(m = 1 to 8) from receiving ACK
signa! for byte N—m to transmitting the REQ signal for byte N. The above timing diagram shows the
case where the result of sending REQ for byte N—1 and the offset amount, namely the number of the
preceding REQ transmitted, continues up to the maximum offset value of m after which REQ is
deasserted.
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Synchronous Transmission Target (3) Output Operation

REQ

)/
@
T
(=]
ol

tiooe

8

Synchronous Transmission Target (3) Output Operation

Item Symbol Min. Typ. Max. Unit
/0 "L" — data bus output tiobe Ticlr 8tc r+110
Data bus output settles tova 2o p-70 -
ns
— REQ L2 tovmz2 ntcLe~60 —
170 “L” — data bus hold traoH teLr—20 —

Notes: ' nis set by the TMOD register.
2 The time from data bus output setting to ACK going 'L’ is the shorter of the time tpya; and tpyas.

TMOD Register

Bit3 | Bit2 n
0 0 1
0 1 2
1 0 3
1 1 4
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Synchronous Transmission Target (4) Input Operation

ACK
torsu toHLD
> tiobp
[1{e] —

Synchronous Transmission Target (4) Input Operation
ltem Symbol Min. Typ. Max. Unit
7O “H" — data bus output disabled tioop — 60
Data bus output settles — ACK “L" toTsu 10 — .
ACK “L" — data bus hold toHLD 40 —
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MB87033B
Bus Free (1) Arbitration Failure
| treCR >
BSY ﬁ‘\ Smmmmmmemmm- |, —
'-—tSBCR—b
DB7-0,P X ' X
1
Bus Free (1) Arbitration Failure
ltem Symbol Min. Typ. Max. Unit
Arbitration start — BSY “H" and ID _
bit transmission stops’ tPeCA 32130 32teLe+60
ns
SEL “L" by other bus devices — BSY
“*H" and ID bit transmission stops’ tsecr 2leLr 32tcLr+130
Bus Free (2) Selection/Reselection Timeout
WT
< trecr |
SEL _V
DB7-0,P 1
70
Bus Free (2) Selection/Reselection Timeout
Item Symbol Min. Typ. Max. Unit
Timeout Interrupt set tirch — 3tcr+130 ns
— SEL “H” and bus cleared
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Bus Free (3) Enable

BSY _{
- tBHCR >
D876 P b
Bus Free (3) Enable
Item Symbol Min. Typ. Max. Unit
BSY “H" — bus cleared tsrcr — SteLe+120 ns

Bus Free (4) Target

T N1

— tgppgH —— ™

BSY
REQ, 1/0O, - tBrRCR >l
C/D, MSG,
DB7-0, P A
Bus Free (4) Target
Item Symbol Min. Typ. Max. Unit
Bus release command Issued — BSY "H” tBRBH — 3toLe+100
ns
Bus release command Issued — bus cleared terch StoLr+130
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AC Characteristics
Ta=01070°C, Vpp = +5 V #5%, Vgg =0 V

Non-SCSI Pins
Pin Name C. Unit
INTR, INT2, DREQ 60
DPO 65 pF
D7 - DO, DP, HDB7 — O, HDBP 85
TP
MB87033B
Signal pin
J; CL
TP: Test Point
SCSI Pins
TP
MB87033B

110 Q2

Signal pin

165 Q j; CL=200pF

TP: Test Point
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80-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-80P-M01)
- 941 + 016 (23.90 +0.40) - 1132 (3.35) MAX
84 - 787 (20.00) - at (SEATED HEIGHT)
~o , L@ 002 (0.05) MIN
R (STAND OFF)
6 ; b
- i
1 705 + 016
i (17.90 + 0.40) i
; 551 1486 (12.35)
: (14.00) REF
T 642 + 016
o INDEX (16.30 £ 0.40)
1‘ 25
80 =
A . '
LEAD No. 1 ¢ [ '
i !
. _.0315(0.80) _ _ .014%.004 .
TYP (0.35 £ 0.10) © 008 {0-16) M ><_ogefgg12 i0‘5f8,g§'
Details of "A” part - [?'et.talls of
B 016 (0.40) B part
: . .031£.008
) - 007 (0.18) (0.80 + 0.20)
004 (0.10) i MAX
1023 (0.58)
- 550 (13.97) REF - — - MAX
Dimensions in inches (millimeters)
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PACKAGE DIMENSIONS
84-l.ead Plastic Leaded Chip Carrier

LCC—84P-MO1

84-LEAD PLASTIC LEADED CHIP CARRIER
(CASE NO.: LCC-84P-M01)

+.009 +0.22

169 ¥ 00q (4.30 7922
1.190  .005 004 0.11
3023 0.13)°C 024 4060 1.000(25.40) REF
106" 0ia 2707080
1.153.£.003 (o . - _ . .050%.005
(29.29 £ 0.08) (1.27 £ 0.13)
020(0.51) MIN
" 1i84 75 - -
, foonnnmennasanssnssssn » ‘
g o b 004 (0.10)
q p
q B
E b 017 (0.43)
E g ' TYP
q b ' 1.131 £.020
q p
g 2 (28.73 £ 0.51)
q p
g B
: h 026 (0.65)
q p
g : TYP
q Q p
q )
q p
[ p
32 q P osa
T

3 53
oA
-------------------------------------- No.: LEAD No.
Details of "A” part Dimensions in inches
(millimeters)

+.002

008355
+0.05

(020 502)

k (R.037(0.95))
| R.030(0.75) TYp -1-131+.020(28.73 £ 0.51)
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